Short-term anti-CD40 ligand costimulatory blockade induces tolerance to peripheral nerve allografts, resulting in improved skeletal muscle function.
Reconstruction of long or multiple peripheral nerve defects with peripheral nerve autografts may not be possible due to insufficient quantities of donor nerve. There are promising preliminary data that nerve allografting has the potential to improve functional outcome and quality of life after devastating nerve injuries or large tumor resections. The authors previously demonstrated that blockade of the CD40/CD40 ligand costimulatory pathway, via anti-CD40 ligand monoclonal antibody (MR1) therapy, induces tolerance to peripheral nerve allografts in mice. In this study, the authors sought to correlate the immunomodulatory effects of MR1 treatment with functional muscle recovery after peripheral nerve allografting in the murine model. In the mouse hindlimb model, peroneal nerve isografts (C57BL/6 into C57BL/6) and allografts (BALB/c into C57BL/6) were utilized to reconstruct 0.8-cm peroneal nerve gaps. MR1 versus vehicle was administered on days 0, 1, and 2. At 60 days after transplantation, splenocyte production of interferon-gamma and interleukins 2, 4, and 5 were quantified using ELISPOT analysis, and in vitro maximum tetanic isometric force of the extensor digitorum longus muscle was measured. At 60 days after transplantation, immunomodulation persisted in MR1-treated, allografted animals, as evidenced by significantly muted interferon-gamma, interleukin 4, and interleukin 2 splenocyte production. Functional extensor digitorum longus muscle recovery after nerve allografting and MR1 administration was improved due to the tolerance induced by MR1 compared with untreated allograft recipients. Three-day inductive therapy with MR1 produces 60-day immunologic tolerance to peripheral nerve allografts, as evidenced by dramatic decreases in interferon-gamma, interleukin 4, and interleukin 2 production, and results in increased muscle force recovery. This work emphasizes the potential promise of CD40-CD40 ligand costimulatory blockade in reducing or eliminating peripheral nerve allograft rejection.